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1. Overview

PE2403 adapter, providing M.2 M-key connector can be M.2 (PCl-e I/F NVMe) SSD converted
into M.3 Golden Finger.

2. Tools and Results of Performance Measurement

2.1 Test Platform
M/B : GIGABYTE 170X UD5 TH
CPU: Intel i5-6500, 3.2GHz/ 6M Cache/ LGA1150
Memory :  Kingston KVR21N15D8/8, DDR4-2133MHz, 16GB(8GB DIMM*2)
ATX Power : COOLER MASTER G750M, 750W ATX, 12V V2.2 Power Supply
Graphic : Z170 Chipsets built-in HD Graphics 530
Adapter: PEO404 PCle to SFF-8643 Mini SAS HD
Adapter: PU407SH U.2(SFF-8639) to M.2/M.3 SSD
Cable: Amphenol U.2(SFF-8639) to SFF-8463 Mini SAS HD Cable
OS: Microsoft Windows 10 64bit OS

2.2 Test target: PE2403 adapter & Samsung SM961 512GB NVMe SSD

e Samsung SM961
PE2403

PU407SH

PE0404 Adapter U.2 to Mini SAS HD Cable

2.3 Install Hardware
Inserts M.2 SSD into PE2403 converter’s M.2 M-key connector, and then plugs PE2403
into PU407SH adapter. Connects PU407SH converter to PEO404 adapter(PCl-e 4-lane to
Mini SAS HD SFF-8643) using U.2 cable, Plug PE0404 into PCl-e slot of Z170X UD5 TH.
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2.4 BIOS & Windows 10 OS environment setup

2.4.1 In Windows 10, formatted M.2 SSD to NTFS Mode. Don’t install any program.

2.5 CrystalDiskMark 6.0.0 x64 performance test
¥ Benchmark (Sequential Read & Write / default = 1MB)
251 Shows Samsung SM961 M.2/512GB performance as below:

= CrystalDiskMark 6.0.0 x64 — X
BEFR =IEN) ®EZZEM |HMH) Z=s=(language)

5 v|[1G6B ™| |E: 9% (45/476GiB) v|
Read [MB/s] Write [MB/s]

@ 3473.41738.9
‘& 1339.51093.9
& 677.8 581.0
i 46.62 215.9

All
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2.6__AS SSD Benchmark 2.0 performance test
¥ Benchmark (Read & Write by MB/s, default block size = 16MB)
2.6.1 Show Samsung SM961 M.2/512GB performance as below:

44 A5 55D Benchmark 2.0.6485.19676 - *

File Edit Wiew Tools Language Help
E: NVMe SAMRUNG MZVEWS12 v ||[1GB |

NVMe SAMSUNG Read: Write:
CXAT
secnvme - OK
513024 K- OK
476.94 GB

Seq

4K
4K-64Thrd
Acc.time

Score:

Start Ahort

2.7 ATTO Disk Benchamrk 3.0.5 performance test
2.7.1 Show Samsung SM961 M.2/512GB performance as below:

® Untitled - ATTO Disk Benchmark - [m| X

File View Help

D|=(E Slrlo 2
Drrivve: I[.e.] vl ™ Force‘wiite Access ¥ Direct 140

. 7 1/0 Comparisan
Transfer Size:  |512E lo |64 MB =
I LI I ;I ' Overlapped /0
Toatal Length |255 ME vl © Meither

Bueus Depth: |4 vl

Contralled by

=

<< Descriptian »»

Test Result
it m— Read s write Read

56064 62848
1113908 125732
223807 251386
447674 497410
278411 967454

1626336 1833876
1684463 25603279
1677721 2N
1693554 3262294
1683385 3387103
1638121 3355443
1638131 3414017
1EB5E2E 3438089
1634070 3422552
1634070 3414017
166835844 3426040
1685826 3414017
1632078 3288392
1683305 3421236
1681783 3322627
1B61743 3404547

0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
Tranzfer Rate - MB / Sec

ATTO Disk Benchmark +3.05
ATTO win, attotech. com
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2.8 AnvilBenchmark V110 _B337
2.8.1 Show Samsung SM961 M.2/512GB performance as below:

€ Anvil's Storage Utilities 1.1.0 (2014-January-1) - o x

el ]| Sceenshot | Help

File | Benchmarks | | System Info | Settings | Testsize 1GB |' |

JI12ODICARAS

[ an480 |

SeqdME

1.6797ms
0.1053ms|  463.5]

9,492.67 37.08

4K 0D4 0.0796ms |  2,454.5] 50,267.59 196.36
PCNCENl  0.1000ms | 7.808.9 R TLK-PIA:L 624.71 BIGIEE

32K 0.2420ms 1,938.7

4,131.53 129.11

1266 1.1733ms|  1,599.6 | 852.28 106.54 12,342.74
m 2,342.74

RV 24414ms|  1,024.0| 409.60 1,638.40

a* PEZTIY) 4514450 176.35 _
PRl 0.0241ms|  640.0 R RPENE 643,92 [k
sopte  |[OGEPYTTE YT 305,647.44 1,193.94

Drives :
Motes :

3. Burn In Tests and Results
3.1 BurniInTest v8.1 Pro for Samsung SM961 M.2/512GB SSD
3.1.1 system information as below:

M5 BurninTest V8.1 Pro (1010) - [m] *®

File Edit Configuration Test QuickTests Help
E} f’ L_J x @ 20 |Current configuration D ! ﬁ
System Information  Buen In Results Ewent Log  Tempetature

System summary

Windows 10 Enterprise Edition buid 10240 (64-hit),

16GE RAM,
Intel{R) HD Graphics 520,
E0GE S50, 477GE HOD,

General

System Name:

System Model:
Motherboard Manufacturer:
Motherboard Model:
Motherboard Version:
Motherboard Serial Number:
BIOS Manufacturer:

BIOS Version:

BIOS Release Date:

BIDS Serial Number:

cPU

CPU manufacturer:

CPU Type:

Codename:

CPUID:

Socket:

Lithography:

Physical CPU's:

Cores per CPU:

Hyperthreading:

CPU features:

Clock frequencies:
Measured CPU speed:
Multiplier:

Base Clock:
Multiplier range:

Cache per CPU package:
L1 Instruction Cache:
L1 Data Cache:

L2 Cache:
L3 Cache:

Ready

1% Intel(R) Care(TM) I5-6500 CPU @ 3, 20GHz,

DESKTOP-7FE106L
Z170%-UDS TH

Gigabyte Technology Co., Ltd.
Z170¥-UD5 TH-CF

WX
Default string

American Megatrends Inc.
Fzob

110772016

Z170¥-UD5 TH

Genuinelntel Online CPU comparizon

Intel(R) Core(TM) iS-6500 CPU @ 3.20GHz

Skylake

Fanily 6, Madel 5E, Stepping 3

LGA 1151

14nm

1

4

Disabled

MY, SSE SSE2 SSEZ SSSE3 S5E4.1 SSE4.2 DEP PAE Intelgd yMX SMX AES

3192.4 MHz [Turbo: 3591.5MHz]

¥32.0 [Turbo: %36.0]

100.0 MHz

Mir: 8, Max non turbo: ¥32 [Ratio: 4C: ¥36, 3C: 36, 20 x26, 10 ¥36]

4x32KB
4332 KB
4 % 236 KB
6 ME

3.1.2 Shows Disk test mode
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Edit iguration  Test QuickTests Help

B 50X Qo oo | 8O

System Information  Burn In Results  Event Log  Temperature

Memory ~
Total Physical Memory: 16292ME
Available Physical Memory: 149890
Memaory devices:
0: Mot populated
g: : a;?in;ilulated g} BurninTest Preferences s
u 5 a192Me, . - " K
it e Cioageflosys B Temp/Battery & SDUTJ & cPU B Printer 48 Pre-Test
N & Post-Test @ Video Playback Q) Tape
raphics
+ ] % Serial ports | %2 Parallelports B 2D Graphics (i 3D Graphics
Intel(R) HD Graphics 530 &uss RN @ Plugin | (8 Management M PCle
Chip Type: Intel(R) HD Grag & Disk . — 5 =
DAC Type: g & Disk (2 Optical Disk [ Logging (& Errors  Fm Network
Memary: 1024ME Disk selection
BIOS: Intel Video BIO! [ Automatcally select allfixed drives at the start of testing
Driver provider: Intel Corporatio
Driver version: 21.20.16.4550 Drive Test Mode Threshold  File size S|
II\Jflmvgtr dalt:a: 1;210112355 - 00: [Physical disk NTFS C:] Mot Testing
OAorE UeEE 01: [Physical disk D: Ei] Mot Testing
Disk volumes C: [Local drive] Mot Testing
€ Local Drive, 1\?\Wolumedba6é685e-0000-0000-00 - IR Lol drive] Nt Testing
D: Local Drive, Y1°\Volume{39605e96-0000-0000-0) Er [Local drive] Defauit (Cydic) A L0 N
E: Local Drive, 3\ #\Wolume{39505e96-0000-0000-0f < 3
Edit details for drive: D: FERFRE [Local drive]
Disk drives Test this drive []
Rt Model: M4-CTO64M45503 Serial: 000000001 Default {Cydic)
RS Model: NyYMe SAMSUNG MZVKWS12 Serial: — —
1.00 100
4096
Dptical drives
SMART options
Run self test and log SMART errors
Network Log bad sector increase 0
Intel(R.) Ethernet Connection (2) [219-v (MAC 1C:1
s 59
Ready
5 BuminTest V8.1 Pra (1010) - ] x

File Edit Configuration Test QuickTests Help

BH0K DD w50

System Information  Burn In Results  Event Log  Temperature

Memory A

Total Physical Memory: 16292MB

Available Physical Memory: 14930MB

Memory devices:

0: Not populated

u 5 8192MB,

25 Nat populated

u 5 2192MEe,

Virtual memory: Citpagefile.sys (dlocated base size 2432MB)
Graphics

Intel(R) HD Graphics 530

Chip Type: Intel(R) HD Graphics Farmiky

DAC Type: Internal

Mernory: 1024MB

BIOS: Intel Video BIOS

Driver provider: Intel Corporation

Driver version: 21.20.16.4550

Criver date: 11-11-2016

Monitar 1: 1920x%1080%32 S9Hz (Primary monitor)

Disk volumes
C: Local Drive, \\?\Wolurne{ba66686e-0000-0000-00c0-f525000000003,, NTFS, (S9.03GE total, 19.95GE fres)

O Local Drive, Y\ ?\Wolume{39605296-0000-0000-0000- 100000000000}, Z=&%MR S, NTFS, (0.49GE total, 0.13GE free)
E: Local Drive, \\?\wolurne{39605295-0000-0000-0000-501f00000000}, NTFS, (476.45GE total, 431.35GE free)

Disk drives

Optical drives

Network
Intel(R) Ethernet Connection (2) 1219-Y (MAC: 1C:1E:00:66:CC:F5)

Ready
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3.1.2 Shows 24-hour Burn-in test PASSED

&5 BurninTest V8.1 Pro (1010 a x
File Edit Configuration Test QuickTests Help
E] ‘g' G x [“] 23 |Current configuration ~ D . 0
Systemn Information  Burn In Results  Event Log  Temperature
Results for DESKTOP-7FB106L
Test configuration file:  LastUsed.bitcfg Status:  IDLE
IStart time: Mon Jul 23 17:37:24 2018 Stop time: Tue Jul 24 17:37:32 2018 Duration:  024h 00m DBSI ﬁ
Test Name Cyde Operations Errors  Last Error Description
EPhisk (E:) 10225

111 Trilion o Mo errors

|§ Temperature a Mo errors

BurninTest test result

] view errars by categories

Ready

4. Summary
4.1

M.2 SSD is PCl-e Gen 3 / 4 Lanes Interface, /O speed, max. to 32Gbps.
4.2

PE2403 adapter I/O performance is based on M.2 NVMe PCl-e Gen 3 / 4 Lanes SSD.
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